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m iMz&7t?Vi?>*u>z?m<D7 2V¥>&m* mz.ttgzfc^i? 

7A, X^^A*^^- 1 (EthD-1), X^^^A^^^-T T — 
2 (EthD-2), Mif'77A ; E;7'7H (EMA), '7hHnif-77 

25 A^x^v^Afb-B-^, MAJfa^^fb^n tf^<7A, atf*^^ 

v-^^7 A^© a «7#fls«&*u WAfcf7 -75 S7 2 5* J**^ l/Z/T> 
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(7-AADK MM* POPO-1, BOBO-1, YOYO-1, TOTO-1, JOJO-1, 
POPO-3, LOLO-1, BOBO-3, YOYO-3, TOTO-3 ^0v , 7->^ x f T- 

(Mnfe^i/^a^-^n-^tSift*), po-pro-i, 

BO-PRO- 1, YO-PRO-1, TO-PRO-1, JO-PRO- 1, PO-PRO-3, LO- 
5 PRO-1, BO-PRO-3, YO-PRO-3, TO-PRO-3, TO-PRO-5 $ (D 5> 7 ~ > 

^s^-^tem (mn%=Eu*z.7-'7u-7ti:ffi& s £), w*.** sybr 

Gold, SYBR Green I and SYBR Green II, SYTOX Green, SYTOX Blue, 
SYTOX Orange m<D SYTOX (fatlfc^E ^ — 7U — *7ttM 

£0, DNA ^-^tiB^t^fe© C0!l;L 

10 ^4',6-y7 5^;-2-7x-JH > <DAPI : ^V^-a.^-y°U- 

:/*fciSift£), ^>^A-f ( t*X ~^>X-f 5 H) (Hoechst 

33258 : * k ^ 3. ^ — D — :7ft Si ft £ ) , h'J b FD^D7-f F 
(Hoechst 33342: * U*z. 7 -7 U , t:X^>X-f 5 

Ffi* (Hoechst 34580 : tl/^a ^ — ^n-^^S^) 75 s 

15 ->-^> (a-t) i^Ji:#S95i:^T5fe© (M^.«9-7 5y-6- 

^ p D-2-* h^'>T^ U (ACMA), fc'X- (6-^ D O -2-* h 3r 

-9-7;? U ^ (7* >J > ? >7}s ; E^-l"T-) m<DTZ U 

7>F • U1r-^-er5*;i/X7JK^8^; ^^a5-/D-^ inc. 
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•fcymmwwL, tfyFmmm, ss cmmm, TBEmmm, taei 
io mm. mmmm. mmmm&mm&MM-mm%M<Dm.<&ftim*. mm 

t> * K £ -fr T *> v> „ 

mmwimn&i®&-£ j &Tb, u>#- mxu suho-smpb, suifo- 
smcc. emcs xummm (mwtv&otTz. mfemmmniz 
nm^^m-r^mmiz^vrcmmmtm^ommmc kjlt. u>#- 

t^m^^-^^mtvxu, ±mvfci®%m%.Mmmm\zmm&&m 
-r^mmizmmm^m^^a^mxitmmm^mmmmxmmr^^ 
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<«lpMj^_b, J;D^^b< «1 P M-1M, ^\Z$f $L<SlnM~lM, 

tp\zm*T. mnim&,±, $?£b<ra:ipM~iM> &p#f&v<fei 

nM~ 1M fS-So 

\zw&Tz>um*m^2>igi&\z\z, ^m^mm-fymmm^^myt^m 
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MM ^«^liJ)Pb#§o Site, &ffit-3^il<Z>S2£^b£ 

^mmmiz&vmM2nrc.mmmM&Mm&%M(D¥~2tf7n^ Ht 
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mm, pypmwm, sscitt, TBEmmm, t AEmmmmo 

m^xm-sisx-mizmm-z^x, m%.ttmww- 

io m&mmom^^^m^^it. ^x\ ±ib^^^j:d, %mm&fo$> 

mm, mmmm, mmm^mm^mm-mmmmowi^^mu, mm 
is ±mvr£iaiZ7kj&\,^zMffimmzmix\VT. mm, ftmnv<i$mmz 

J &XK^\ZM&&f&-£ J &X'b&^V, ±IBbfci(iP#7jc^^ 

t%, ±m^m\z-^^x, mm^mmm^^um^mmmx^^m^ 
20 \z\z, ±mvf£&5\zM&U7kj£\,^zMffimm\zmB. ^-WL^v<nm 

25 MfDm&foommi&mtisxiz, m^.M^mm<o^.mm^m\z^x>^Wi 
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izm^x, mfe2nrcmmmRm&izmmT&mfettm%n±x 

10 Ml^M^fcMLT^Sci^iSLK ^^(2)^(3) 

%m<DpH->pugite. mfettm®n£mmmm&m%im®n<D&?iiz£. 

mx&n&&<, pHft il#2~10, ^^t<fi5~9^D, 

<*n*tt**<*:i,T«> MA^jfem, jfiiaii, tttt, mm, 
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mm&zs z. n e» £ 7jc^a^ z (D^mxm ^ e> nt v^s m x u v u x n« 

5 

io m (iA«it^«i*is, sds-#u ?z u;px== F«m$cifr&, 

y#o-7 v <7*;i^|»l&*fe, Ti7U;UT5 tf*$<»j&^ 

i5 Wk%ftm?z>fctb\zm^t>n<&. Mz-itmn.&mm,$kmfe, sds-#u 

20 U 0 

^mn-ummm) m&&t, mmm&mzm*i>-&fr^tcmwimm.<£i- 
mm^mn-mmmn, wrtatum^nt^. ±mvtcm^^m^m 

25 &m&m^z>w>e>, ^mmwiffi&mmyt&mte* mwtm&mmrzzt 
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mm®m mmm&mmyt&m) ^**^^*l^<t*>, m^Mmm 

5ut*itt5©T, zvm&izb, mfettmmw- cmmmM^mm 
^®m-mm®m) t. ^m®M£***frmvtii<T : %&^o 

irfcr^U-^y R*8cft&fc:J; 0#*&fr5©#*?S:L 

25 
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i 

10 #H§£fr "5 fe©T^§. 

.£ 5 temfcZmnTZ tV>7°)\sV tf-/t-*s S^Ep^fRi ($t;£r&]<2£c 

15 5uv>7°)ifrmmmzm.&z> (mijfav^m z\nz&?x. *^tf 
<D&xfc<, Mm.<D±g-2<Dmwz&^T<b, ^(Dmnco^mmzm^ 
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.RSSna^dt, ftffitt, itfl -lOOO^m, $?*L<«l~200tfm. 
5 <fcO^$L<IJ 1~ 100 /im T$!3, fiStt, If O.lmm-lOOcm, 
#F * b < 0.1mm~20cm> «fc £ L < 0.1mm~ 10cm T&£„ 

ir^-K *U tf~;Hf n U H>, ^ U lfn;W**U-!/ U H >&<Di$ U 

&f£s ±mhfttQ%3&mm<Dfr^m£lsT\Zsmi% 500Da~6000kDa, 
25 $?2;L< tel~1000kDa, £ D b < « 100- lOOOkDa 
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mfrt>m±misi'rti&&<* as 0.01-40% <w/vk £?£b<teo.oi 

~20% (W/VK <£ D£F£b< « 0.1~10% (W/V) T&5 0 

tt, 51^2~1000 t>f#7X, #SKt4 5—200 t>f#7X, 
5 «fc»9» : *b<« 10-100 t>^7X?*5. 

mrnm, ^u^-)vmmm, *?mmwm, #y\*mmm, ssci« 

m, TBEifi, TAEftfj|)[*o;W^iJ^f-5/3>ft, ft'gE 
ilS 0.1mM~10M, l?^L<«lmM~5M, «£ 0 * V < \t 5 mM~ 
RS$^V>*>OT?*nfcf *Vi*J, iI3T2~l 3, $?£b<«4~l 1, 

^tn«j;<, mi% 5 —2000V/ cm, #?£L<te 10~1000V/cm, 
J; X)0 S b < » 50~500V/cm O^HTEPJn £ *15 . 

20 

(^m^-i) 



_02082083A1J_> 



WO 02/082083 PCT/JP02/03336 

32 

n?^\zm^ ^nsmwiiscpHt©^, as o.i e*±> 

5&*. jiff? lOODa^Jh, ft? 3: b < « 300Da~2000kDa, <fcD£?£b<te 
10 500Da~1000kDa 

±%&jjmzm\,*T. mmm, mfettm®n\zmm&%m?zwn. m 
omiz&mm&m&tsitzjjm, mmm^mmmmTmrnt^m, & 
15 ci?ptt^tt§iii mwtMm&mm&mm) ^tmmmwtm^mmv 
H) <nm&&&fc&t£&.&%mm\tftizmmisrcim 

20 m&Mm&WM-mmmm. wtnumwL^mt^^m'r^^mhhT 
*tu*wn , ba«^riBT?**^ &#>t*>> ^w^st, $t^&#itT 

25 sank. 3ds*5W, ^mmmm^(Dumm, 

RWftnnnm- ,wn 0P082083A1 I > 
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15 o^Hirr*. 

20 St^tMtbtlt ffij£U&5BpT!&tK ^4(DttllolH«R 
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mm- 2nu±(Dmmmm^mmBfjm.<D 5 % , ifetti©fi^ti 

(X) ^, If 0<X<h §f*b<«o.001^X<l, J;D^tK 
5 X<1T&£ 0 

10 M^-rn^^vi,, 

±fB^^fc^^T^, ^xommmm^mm^mm^mmmniz^ d 

m um^n iz £ 0 ^fp l t x \$ i> & < t a % e. t t> £ v> 0 

i-wfettmmn- (mmmM-arMm&wK-mmMW) m£&<5 0 
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o^^<D^n^-@(c:o^MlDtt^W-r§^K2Sm_h^^v^^?*o 



WO 02/082083 

2 9fc^»J$ft5. 
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IPl3% 5telT\ (DA„ A 2 , A 3 , , A a . x HtZ$A a (DnU (n(42 

SrWTS^K («Bfc««f&«fttt«&IIB Al5AlI ), (2) |ft|ft«Ufe4»^. 

10 tfcAj A 2 A n .©£T©WJt#**Rfc»fttt£W-r*tt 

K ( : ^mMM^^fPft#fMB A2:An ), (3) Sti^^^^tfc, A x 
&tfA 2 &Ufc<A s 5&>6A n 0±T©*W£#*4feKK:Sf&tt&WT£* 

» (MiM^ilDtt#HB A3:An ), , (n-1) 

A j frZ A n . 2 <D£T£|&< A n . x £A n ©HS£#*&Rfc:*lftltt 

15 Stt54!lS («tt«»^*»tt«fIB An:l!All ) (n) *£i£il£ 

20 ««t-&«BSltt<»RB Aa!AB R^SK««f-&*5ftltt«mB A2!All -*SI<» 

C33 iSM«lA 3 -iiI^iatt*SB AI;An< 

mmm, , [n-n m^MmmnA a . 1 —m^m^m%nmmmB 

A 1 : A n * tti^ ^£1 ffl B A 2 : A n , « «f&*ftl K B A , : A n , 
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mmnmwB A2:An , mmmm^mm^mB A3tAn , , mmm^ 

mm&mmB Aa _ l:An ^z^mmm^mmmmMB An -mmmrnvm 

znBm&fai&mizm-zistefr^rc, en ~ (n) <Dmwzmm&Mm& 

So 

ttmyamiziz&tevtji^fr, x\t i <Dm%.ttmmn\z%wmz-?%&{B! 
$from^iz&^Tmmmfi£&mft&mMom&m&W2nx\,^&& 

&m $fL, > n- lfrZiKDMfettMMMltl 3^£>n- 2 (DM 

i5 ^Mmmmu^(DmMMmmm\z^m^^mmmm^mmm^m^^ 
T&ffi&ffitiL ( i fr*> n - 2 (DWfeMmwmvmnizbfttEi'fz^fr, 

X\i 1 fr£> n - 2 ©«iJ^M^tl®t fc^&te-f 3 ^6^0B?l:<to 

20 (i*6n- i <Dmmttm®iM<Dmniz%w& 

l&i^, xra i *>e» n - i omfettmmmizhwmtt&tfmzfrv 
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io MMttmmmvp 1 m^m\z^. Xi^m^nomzm^^n^mm, 
> m <d n - <d &m & w r § 2 s ^ Jt <z> m m % izmm v ^ 

20 CK-1, CK-2,, mCKf), fLM 7X^111 (0iJ;*Lfc£ LDH1-LDH5 

3§0, DfSh7>775t~f ASTm, 

ASTs^K >mtf;Hf >Kh7>X75t- if (W^L«ALTm, 

ALTs •. a U >XX5r^-if (0!l7Lfc£ChEl~ChE5 m). P^f 5">7 
^7^^^^-if <«*.t£C-LAP, AA, CAP^), l/n>, 7°n:r-r> 

25 3^ — if, ^av>=M — v^ommm. ^ja^td^f^mx 
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mffll-fc)l : E> (TSH775'J-)> nfcMJ&^JV^y (LH 7 T 2. U — ) 
^CD£3?£<|4$jJt % 01 (PSA775U-), a 2 

^D^D^U>, aSfl&iettfitJBC (M3-fc£CEA, NCA, NCA-2, NFA^K 
<*-:7x h^nx'f > (0»I*.fc£ LI #>e> L3 $®tfH]f#i:J8C4$fr58 

%>£fcoTV>Tfe«fc<, [1] Cn) <Dm&fo<D&* EnsarS- 
#:j§WcW-^b£:^ofc (1) ~ (n) <£«tttt£8ft&«rflC£*&tt 

nL&{**jL}*&mmm&&ft&mn*<D&wtm&<Dmm* (2) (2#gfc 
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(X) M0<X<1, £P£b<te0.001^X<l, £D£?£L< 
&0.01^X<1, HfCl0^b<«O.l^X<l, #lC»*b<5o.5S 

X< 1 T&£o 

15 (i)^n$n^> nm<DWfettMmm.<D 

ifrZnomfettmmn<D±T\zM%i&$:^Tz>mm 
^mm^mmB A1:An ),(2)2^^n<Dm^mmnizmm^mvM.^> 
i <Dm7£tt^wnizmm&*mzf3i^mm mmmm^mm^mmB 

a 2 : a n ^ ■* * (n- 1 ) n - 1 ft £ n <D m ^ M m M tz mm 44 & ^ V El ~d 

20 i^6»n- 2 <DmMftM<®mizfeMm®L*^-zti:^mm. mmmm^m 
m&WMB An _ 1:An ) > &zfi(n)n<Dmfettm%iMizmm&*ftVR-z> 1 
frzn - i <Dm^^mn\z\tmn^m^ti.^mn (mmmm^mm 

25 teK ±tttmzm^Tm^znzmmm^&mmmmnB A1:Aa . m 
mmm^mmmmmB A2:An , i®i^imsB A3;All , , 

>. * 

BNSDOCID: <WO 020B2083A1J_>,' 



WO 02/'082083 PCT/JP02/03336 

41 

*K«l»#«aitt*»B AB . l!Aa Rtf«»«»^jffif»tt««B AB 14, 
Sfc, ±K2rSsfc»V>Ttt, CD frS Cn) <Dtii&fc*<D'J>te< t.h 

B A1:An ) &*»4fc«fc«kO#E«iTS©J&*fiPS:L<, ^T0« 

« ^ & m % n m % & m w <n « k «£ d & «u *r § 0 - «n? & . 

20 ±m^m\zm:^x, ^<it#enfc c 1 3 Cn) ©na®at<& 
# {c 1] m^.M^mnA 1 -mmmm^mm^MB Al:An -mm^m 
(Dm&fc, c 2 3 jw^**»A a -«tt«tt^a5Wtt<»stB A1:AB rck 
«»««f^«fttt<toRB Aa:Aa -*ii<»K©*^#:, C3] mfemmmm. 
A 3 —mwtmm&mm®.mmB A1:Aa , mmm^^mm^mB A2xAa r 

mnA n . 1 —mmmm^m^mmnB A1:An , mmmm^mm^mmB 
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A2:A „> Wi^»fMB A3:AB> '^.zsmmmm^mm^m 

B An . 1:An -^^%»©it^#:, tin m^Mmmm a„. , — mmm 

Tz>®m2m&>±&m\,*z>umz'z>\,*Tmm-rz. 
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&&femmmm&Mmmmn<Dm*5£* mis:* vtb^^mt, (2)2 m& 
MttmMMizMm&zmT&mmtzmmM&m&zitzjjfe, mmm& 

10 Ta&£o 

^r, 2m&,±<DmMMm.mM\z^^^^^mmm^mm^ 
m<Dik*5£*mtezis®%^m*M&m\zm5\z7jkT 0 
15 ipis, &*<D&\zmm&&m^&mntm&vmz> : &®:<Dm.%: 
**m\zT%2m&±<Dmfettmmn*^-rz>um}i. mwtm&®;& 

z\n^m^^m\zm^vfsif)^rci^m^mmm^m^i^mm~m 

±mii&iz]£^TftM 2meK±<Dm^MMmmt ittt mse 
25 isfcm%mi£ftmMW%.?f^t>ty%>T'( vim a, r^f v7^-a, * 
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5 mmm&Mft&®n&im<D&i£&?%%o&w&*rz>m&\zu. 

mmmMMmmmcDv i mm,fom\z &n omzm^z 

£*±> D 2? £ U < l.O&i^fccPT&^iL^M^Llio 

10 ±mj5miztetf&, 2t«±©atMij®©ttbTtt, 

£&mmzftMi<nz>£-5izm&m$i-?ni l *£.^ 0 m~m^<D 
hvtf—mzmmtsnzo ^vrnfamiziz. Mz.&nmm<DMfettmw 
20 n&vmrn (vtemmizmv) <D^mmmm^mm^mn^m^x^ 

25 ^Mft^^fP- 2#@fc^mm^«$0O^W-^^:^^^^#:4'X«# 
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M&mm. (2) (2mmizmmM<D&z<D&nt&xg^&&&$>xfemfe 
mmmm^mm^n^^mmmM^mm- z%tE\zmmm<D&-z<D& 

^m^^.mm^o-mmm^(Dmm, M^n+p-i) cn + P -i# 

m^^-il^n^tiKf oD5»c*©4fi (X) a#o< 

X<1, » £b< &0.001^X< 1 , £b< te0.01^X< 1 , JE 

Sb< tt 0.1^ X< 1 , #£$?£L< \t 0.5^ X< 1T&£ 0 

mmwizmm®i%^-rz>mm(Df3Lfrfrt>. ^isns, g«)©wi 
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. *7c:, ±mij&izte^T, m^^n^mmmm\timx^2m^±x 

(Dmm&^BizwiM't&z.ttfvimtfcZo 

io M.^om\zm%u^^t^mm\zmmm^m^^^^^s mmmzmi® 
mwxmmT^m, Rtfm&ft&M&is&zjjmmtmzi&wvfcm 

±m^mzm^x. &< Lxm<E>nrc2m&±<D. m^m^M^m 

c©^»Tffl^e»n§> ^fcij)«B/F^itjST?fen«Mnt>jfifflRrig 
tafrxh. $>n>?n s ««*#«*rsfc«>teffli>&ft5* 

25 ' 

#l\z, 2mw±omfei®&®mzm&t£&zwmm&mi&&mmi$i® 
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fis©«SNB£»^£-g:fc, @«©W5£^fc4&»©5fc*©fana>--;ffi© 

fttetoK *©#««©« 2=8^_L©, #5£©i8l5£*f«£#f« 

-#^^m^M^^fBte%»-il^#fK©«^#:^^^^i±, ^~?Z\ 

3Hfcite*bR# l«©*»£T3%>©)&*#:fiE*rs»^K:fcJ:, />^<«!:t ) I 
iS^^^OilMt^lte, tfl&bfclfl^SBjfcttafeJl&R©^* m$r 

20 *iii«0pHi0i^ anro.i«±, 0 £b< tics «fc 

SttfcHj&t, 5iS2^±, 2?i;L<te2~l 0, «kDff*t<H:2-5 
25 T tlH^}*{ci§-^Tffi^6>n§^^M7a:^*$©Mm^ : &i^'&$-&fe, 

/ 
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WAtfnliCi^iftf^pll (p«MfHtC|WID) © 

15 W%4fttt«l»'frSI«itt4toK't>®ttttM®M. (2) (2#gc^® 

20 &tf(n+p-l) Cn + p-l#B»C«»««Z)ft$©^W-**^:#Vitt 

^itix»4»£ttMfif^«^l£«R^cottMftOlK«i-- n + p#@ 

^iifntt^sc* (Dmwtm&on&m) /n + p- 

25 Jgft, ©5*;* ©fit (X) fr\ 5I3tO<X<l, 0 £L< «0.001^X< 
1, «£D£?*U<te0.01^X<l, Mic$f £L< « 0.12£X< 1 , #fc 
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<d & \z nfptt stt # t> <d * jiMiR-r nar «t v> . 

20 «£ftttfllt#Slltjt«R-ii«KO«^||iit:^t)T, SV^fc^a 

(Dmm&&%\zmm?z>z\£w-asm£73:z>o 
25 *»»Tf««frs>&^, Rzsn&fo&m&ts^&^m^feMzmmhZim. 
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sn, * * tf ^ u - &yzf) mmmwjm*W2ii>\,* 0 z\z\xm 



15 4-aRr/4-b^ 2«R±iIl:m^'&t)i3-T^nSfT^T ! fecfcVio 
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15 mmn<D&mizi&cfci^mz&!omfe'rz>z\t\z&v. un^^m^n 
mmm<DW&(DmM. m^tm^nrcm^mm<Dmizm^^xmn^(D 
MMttm^m<Dm&mmmR^Mmffl\zmfe?zz£&-T?g% a 

20 ftm^m- 4- aRtffrM-%m- 4-b&mm'r2>m&iz'o. 

25 mmttMmM\zMm&&m?%mm. (mmmm^mm^mm) mt. 
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# e> ti ^ m m m. <d m iz & ^ v > x m. n * <o m m m m m w <d m % m ~t 

mi£MmMM\zmmm*mvR^mfettm.wn^<Dffi&B&f)m^izm 

-mmmm (Dm^i^t, ^mm^^t^mm^i^mmzm-^hfsiTb^ 

*mm<DftMJ5m- 2 iz£vft-2tc'&. ^mrn^w*. mmm 
&fc*<Dmm>mn<D&mzfovtc?5mz&.x>mi£-?2> 

om\zm^^Tm.n*<Dmmttmmm<Dm&mM-r2> zthx^z. 

20 

BP"^ 3fc?\ ®A P A 2 , A 3 , , A n _ x S:tKA n 0 n 8 CD S 

25 ^I^iMB A1;An ), (2) mmm^m^^^tc. A, £|&< A 2 

6A n <D±TCDMI^^f^#?®fcHiffI#S^-r^#r« (&&tiHI£'&$£$Itt 
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^«B A2:An K (3) mmm&$£& a, r^a 2 &&&<a 3 

»B A3:An ), , (n- 1) *Hfc**tt'&S«fe r A, #&A B . a 

5 ^iS^H4«iKB Aa . l!Aa ) Rtf (n) Slirfc* A, »6A 

«*«d»6M$ni, Cl] SlJfe^fcMAj -SMMS'&SfrtetoR 
B AlsAa C2] »fe^jfe*«A a -«Bfe«HS'&«l3Rl 
10 tt^SB A1:An RtX«K«te^«Wtt*«B Aa!An -«tt«R©tt'&fli:, 
C 3 D i^ttHA 3 -iiI^I^ftifB A1:All , tHSIBtir^ffi 

am^KB A2:An &tfmnm^&Mm&wnB A3 :An -mm%om, , 

15 «»^3H«Ji4ft»B AB . l!Aa -*«4&«©tt^#:, Rtf Cn) 

MA,.!— tSi^iiftliMB A1:An , ^mm^^^fPl4^»B 

A 2 : A n * Wt « It * M ftl ft « 5t B A , , A n , , 4^ 0 ifcli 1^ glfO % R B 

An-l:An R^*««»^«»ttMB AB -*««R©*^#t, 

■ci] a>e> cn] (D&&foMmz.m*isi2.-fr*o-tt, cd ~ (n) orr 

20 m«§^^fntt%K^^ ^:®li^Ktom^#:, gtn«ti«lSt©» 
St£> 3 iCkDff CI] ft £ Cn] 

ysit** OttR ICJK C fc^^ C «fc t) 
5fe*?8l5£T£ iltfclJ; K»4>©A a , A 2 , A 3> , A n _, TkT$ 
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tntf«««R, £©#«£, #S^©#«;£fe--4K:<k0fT-p&», 

io © 2 s^±©, W7£<DmfettmMM-®femmmm&wi%i®imM- 
mmmn<DM'£rfa&, ©«^#+©*aM&»©ttiHcj£i;fc>Sf 

tt ^ 4» © je «■ * « « © s £ £ -r s c t %> t * & . 

15 

CiH^;£r*£- 4 - a) 

ew©S!i^*f^^R©^^ ©ran**— «©*£«»«•&#?** 
i»-&aflnt«fi©»**s»:*, 2«&±©, #^©sa^*f^^»-#^ 

25 »> £©#!!£, #3l^©4MB#&-4-aK:«k0fT^fc«U 2 UK IS 
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©s^y^-rs t%x%& 0 
c$i5£2m-4-b;i 

20 mmn<D®in\z]fovttmz&r)$zxmfeT& z.z:\z& ^^02 
^ ^ m n <d m iz m -3 ^ x u n * © an ^ ^ & & » © a & as -r & c 1 t 
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5 T££o 

io ^^MiE-r^iiiifepitit^^o 

15 ^mwommumizm^T, ftmzntz&mm&fc^ommmm&m 
%.tz>iz\z, mmwm<DmM\zmvT**ffife<D-%mizti£-3TfT 

5> 3 >^^©^^, wz-i* mmft&mfem. iei sura- 

No.31, #/US^- SMfU^ • it^5*: • 51-63 JC, * 

20 AfflM 1987 # 9 lOB^frJ ^£f2*fc£ tlfcMt^DTi 

1M, 4>iU»0, 1971, *{^Hiil2 ht^-l*- HUfc&T, W*t 
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%Va> 501-525 H> (#) JfcStfb^EA* 1977^2^25 9 

&#<D3m, rata mftin:^ ;m£bji\ i (^)y^h 

5 t^x>xt, 1983J, r^<b^*m^J^2 ^mofb^ni, lH^*Jl!&, 

299~318 I, m) M&Hk^mA, 1977 ^ 12 3 15 B^ff^(C|B« 

lai ®m saw No.3i, itjwnm • mmfij^ • it** • 

10 teH*, 252~263K> RiLltiM (W). 1987 ¥9 £ lOS^ffj 

^^.m^urmm^m^m.mmw mm. mm mm N0.31, & 
m • micfij* • it** • .264-271 x» *^mnR <«o, 

1987^9^ io B&tt}m\z&misntttik\zmvT&*mM&nz.\* 

20 

z&i*tem<D^mzmcTm%.m$i-?ntt&^o 
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*%w<Dttmjjfe&ztmfcjjm%ftomiz, m^.u dn t— t:\ rn 

5 W *&&2-&%mW;i®}%>lz, m7L\£x.J-U>Wu~-)l}±x (2-7 
$ y XfJl/X-fjl/) (EGTAK X^l/>^7$ >B3lt^(EDTA), 

mnt&mm-z^zm, mmm^wmmm^mizmm^^^'r^mmiz 

&M&&MmzM^vtefr^rc&wtmffi&mm&MM-mmmn, 
n\tmmtmm£*ftM-?z>mig\z}$. mmm mmmm^mm^Mx 

mz^zmvtwmiz±mvtciiB%mmm*&ftts&&mvT, mmzw 

M £>&&T 7? z\ti& ft 5 (Dtmik l, i,*o 

^^m^mmizmm-r^ummm^mM^wj^mrnvr^mMMM 
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±m^ybizit. jet; m^mrnm, tr^u-m^* 
io mmw&m.&&fr> j &Th&^ a 

&>Tiz mmm ^zsitmm &mtf> m * m \z \z mm ~? & 
*&mfez\nbiz&o<s!igmMzn&h<D-ei,zte\,*o 

15 mmm 

It&m. 1 $£temz£Z>**r t5'J-fi/ AFP CD 

c^mmjk (jam)] 

a h^Dr-f > (*nftMH£l§8! «*) ft) 
20 CtftflO 

AFP©**||&£Xfc! h-y^M^-r-5 = fflm©irL AFPiii^WA 2, 
A4-4WWA1 WtlfeSDtMli («c) St) &m^T, i^T© 

• YS5 SIM WA2 Fab'in:# : irt AFP #t#: • WA 2 SJB^T, #HB¥ 
25 9-301995 ^fc \Z$t o T> UMI^D >->^g£ 5 B^T S 

^>^Fif (YS5) ii-fctrL AFP Fab'7^^^>h (YS5 
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10 



15 



60 , 

ffiw wa2 Fab'tnm zmmisfco 

• YS8 mm A4-4 Fab'#L#: : ±fB £ Rift \Z , St AFP ftfr • A 4 - 4 £ 
ffl^T, #lf§¥ 9-301995 -%fcfB«©^fefc^oT, flMtfc □ ~> > 38 
i^SiftM^Hi (YS8) *»*3l*fcttAFPttfl:Fab':7 9 
^.*>h (YS8 MHI A4-4 Fab'irt#0 

• Alexa488 ttflft WA1 Fab'irtft: : ft AFP • WA 1 «fc 0 

< I • " VI IJ»»> 

fc<fc D&ft&R Alexa488 + a 7~^P-7tI). £agALT 

Alexa488 ^iiia AFP^#: Fab'7 7 > h (Alexa488 WA1 Fab' 

« i fci2m©^f^©#®iit#^ afp tit, m^mmm^Rm^n, 

ACES ^»?& C50mM N-(2-T -fe h X i= H)-2-T5 ;x^>^j^>f 
(ACES), pH7.5) C»j»St&'b©SttftiL / fc, ft, Iftft&fUKft 
»K*fr*fc:fc*, &MT5«m8cl&J8i^«i&£/BV>T 10 <flM|HRl,TJl 



No. 


YS5j5tft 
11.3MM 


YS8*t# 
11.3MM 


AFP 
11.3MM 


Alexa488 
11.3MM 




1 


+ 


+ 


+ 


.+ 


5.2±0.5 7 


2 


+ 




+ 


+ 


4.9 + 0.3 7>y>7 


3 




" + 


+ 


+ 


4.5 + 0.2 


4 






+ 


+ 


4.5fta5^^T 


5 








+ 


7.35^55^^7 



20 



r M^mmmu, BMsj£tfc»L ra^isviioo 
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svuoo fnfy^tWflglnxtr^ffl dna M#Ut 

vyjji&mAhfrWL. mm,$kMm%f&mm (7>^jh™) &m' 

• it>y;k«A : 40 # 

• : 120 # 

• EPtPttJBE : El 7 fcfEfcOil D o 

m^^r^* hTJ^ffl^t, 4^ fc?^ U ^nxMi5^ 3cm tf 
7'JM®f^§f^if«l (BX-50;KS * U (HO ft) 

£ D 3§Pfl$ fc^ij^-r 3 £ t \Z ct o Tfrfc o c 

• iltiA'^/ 7 7 — : 50mM Tris-borate (pH8.0) 
15 C^mD 

12 8 ttttl £tt*4 5 bfcfe© (YS5 ft ft WA2 Fab'fet^ 

-YS8^lf$ A4-4 Fab'tri^-AFP-Alexa488^^ WA1 Fab'Si*©**^ 
t&M<Z> Alexa488^a WA1 Fab'^-fc^^T £ *> ©) , S. 9 
IC, ft&5 (Alexa488 ^18 WA1 Fab'irL^©^^^ ft § % <D) Srffl 
20 ViT«M^c»J^ff ofcllilftC^r* tf 7 U^y D7 hif^A) 

H8 2ferKBI9^6l9 6*^J:5fc:,tt»l + 5 &/fl ^fc»-&fctt, 
U^>->3 >^-f ^D-H^ % ^$1© Alexa488 «fli WA1 

Fab'trC^fcMJST^ h!— £ t, U 7" > ~> a > ^ "f A V> , YS5 
25 WA2 Fab'tn;#-YS8 4« A4-4 Fab'ta#: - AFP- Alexa488 ^lf$ WA1 
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^izmmthu^, urn 2 +un 5 ^ ^3+k^5r^ 

5 fr-ofec 

^ffl*r^«^iQcSjM»M©^^^ 5mM Tris-borate (pH8.0) 

10 

mfettmmw mm)) 
15 mm 

TIBS 2 \zmmVtc^m\Z^X. DNA^^b^ta AFP}5i#: Fab* 

^2 

SPSfgSfcafgTS/ftDNA 

*-Sulfo-SMPBU>^J — J5tf& 

*-taAFPtjfL^Fab'^^y>hi:©Sf& 

f 227bpDNA»f ft : taAFPjft&VW^Fab' ~1 
L 1 60bpDNABf Jt" : i3tAFPj5T#A4-4Fab'J 

^-DEAE^^AICfc^DNA-Ja^omM 
DNA-trt{* 

mt>, ftf, i$m\z&v 5'*^^ nh 2 mmx^nrc i60b P r# 
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227bp <D DNA Iff >t £ ffi §S b , &^T, dtl 6 DNA $r fi" Kl* A $ ftfc 

nh 2 as^;!' 4- (p-Yi/^anxrw 

h (Sulfo-SMPB) U>*— U^yW5F*f7W5FSW 

-£Lfc-DNA J^tf" (l60bpR^227bp) £;fe*#fco #6tlfcU>* — 
if££r 227bpDNA ^Js6ir[ AFP ia#:WA 2 (fa^M^XH (80 

SO ^fflV>TS^^^C^V^MLfe^rLAFP^:#:WA2Fab , 7 7 tf * > h 
t&fcjfc$-&fz. £fc, R«tL-T#6nftU>A-JS^ 160bpDNA 

io KH-t, tt afp s#A4-4 mytmmjim <«o tt) *>6*6nfc 

Fab'7^^^ > *§S>nfc£jS%£, 5fc*DEAE;*J7 

A£JBV>T«!»U 227bpDNAl^Jt#*§£-l/&#t AFPttfrWA 2 Fab' 
77^/>h (227WA2 ttflO Rt^ 160bpDNA (ffM*^^ l/fctlt AFP 
ir[#:A 4 - 4 Fab' 7 9 > h (160A4-4 UMLfco 
15 ttt*« 

»f)t©«-«tt#i AFP £** *3 fcK«b;fcmjt*£T,'ACES«« 
ft C50mM N-(2-7th7SH)-2-7$;i^>XM>t (ACES), 

P H7.5] mm-2itit%<D&tim£.vi±. 
\zmmmffiwi-vnnt, nmvtc. sat, ^mmmti^x, loobp©-* 

m DNA £ 31nM Xfe/%.Z$ 800bp DNA £ 3.9nM £S£&K: 

»Jnl^ Mtlt> tfifalZW&VX^tZ^ 160bpDNA WfM** 

25 194nMX«/Rr^227bpDNAWrM-* 136nM *tt3H-te«JPL/fc. ft, 
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fit $4 


227WA2 


160A4-4 3ft & 


AFP 


JNO. 


1 C TV If 

lonM 


20nM 


zUnM 


1 


+ 






2 




+ 




3 


+ 




+ 


4 




+ 


+ 


5 


+ 


+ 




6 


+ 


+ 


+ 



• i^>^;U^A : 40 

5 • ^->-f)U^m : 180 # 

• PPiramffi : Jtfefli i tic. 

ft, ttffltt, u->y;v^g|iB^it^^6», ^iry >7;v:7 s LED-:7* 
^^'f3-- F^IViT, +tK7iJ^DX»^6 3cm 0*tlf7'J 
^^•Om^3SS^m^M«M (BX-50;KS * U >/U (fle) ®{) £ 0 

• mm^ifr a* v v t - : B&sviiooM-vf ? n^yymm,foW}mm 

tnX^T^ffl DNA iM*T*y h i ^^DNAOS^tS)!: 

15 Ell OKI, isUSfl (227bpWA2 trt#:<£#^rT SfflHTtMifc 

HZ. (l60bpA4-4 b<D) &/S t>T 

K» 1 tK^3 £&M&l<Zl%<D (mm<D 227bpWA2 £t#i, 
20 227bpWA2 #t#:-AFP ©MftmtS'&O) V>T«ftiMKF& 
ffofe^m (^t^5Uf>^i^tl^D7h^7A) H13 fc, 
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mm4 (i60b P A4-4 m afp <DM€t&&^-§r& %<d) zm^xk 

814C t&n 5 (227bpWA2 ffift t 160bpA4-4 trift t ^ Wt* £ 

5 h^^A) Sr. 015!:, ft ft 6 £ Ml* 5 t £ M & b tz. CD 

(227bpWA2 - 160bpA4-4 ia#:-AFP CD :}ft «h , MM CD 

227bpWA2 tfj£8§CD 160bpA4-4 t h CD) £/BH 

10 EI 1 0 £H 1 2 ©M^6, 227WA2 AFP £ 

^ft^f^tS^t) Ciot, 227WA2^#:#®fctl:^T> f O'Jf 
>>^a >^-T Aj&*«< &3 d H 1 3 tBH 4 

ra«tc 160A4-4 tfiftiz afp 3: t m^ft^mm-r^ c t) 

C'ioT, 160A4-4 jft^MMgftfcJfc^T, ^©Ur^v'a >^-f A*«ft< 

tt&wmz. mwiwrnxmrn-zntc. mmm^^^^^rc, mmnmrn 
mzmmmtm-rzwm mmmm^m^^mn) ^m^^^xmmM 
*mn-&mm&&mft&mn-mmton<DtiL&ft&Mfcz&n\&. m 
mm^fttmmm^ft^mizm^hu^^rcimmmm^mm^mm-m 
20 mwm<Dm&ftt%mmm\z$bm& < ftmvnz z t & „ 

EI 1 2 i@ 1 3*6i6^&,J:5fc, 160bpA4-4 ta#-AFP 
Om&ftt. 227bpWA2 irt#:-AFP ©S^# £ ^•0'Jf>>'3> 
^^A&lfctTV^Jlt^S, BP'S, W£#JfctoHte»£Sia:*8E 
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Mfc, mi 4 tmi 5 (Df&s^kfr E> B% <£> frtfi ~D \Z* AFP £ 160bpA4-4 
227bpWA2 ffifa £ £> fit fi£ $ tltc Z\ tl £ H# , 
5 160bpA4-4 <h AFP (013) ^> 227bpWA2 £ AFP £ (Dm 

(Ell 2) fcft^T, £ 0^©'J ^>->3 >^pW^j!&-&-5 

10 

^JM. 2 DNA tf^ U— T'ft^^cI&fC^-g)^ >A°^ 

JS^iSStrtM (Carcinoembryonic antigen; CEA> nX^/Ht (80 

15 m 
mm 

mmffl. 1 <D&2 IZMlfZ Sulfo-SMPB U — MjSOftfr *9 fC\ N- 

( e s F £:/ a -f;i/ ->>-r 5 F (emcs) U 

20 DNA&m&Vtcm CEAta#: Fab' ? > h £3S§!1 Lfco 

fip-fe, 5feT> MiaDB'^il: NH 2 »£SA£tt£: 250bp 
500bp O DNA ^rM-^«mb> ^ViT> £n DNA mfrlzMXZtLtc 
NH 2 St N-(£-Tl/-f 5 H*^n^W'»X^'»'f5 F(EMCS) 

^rffV^ *ggiJ>*-§iSbT, U>*-^^^bfe DNA BffJf 
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(250bpRlX 500bp) ^^*Hfc. fc&tl&U — *8-&250bpB:tf 
500bpDNA $rit£, ^a6#t CEA ir£#: WAC1 (?P7tM^X^ <«c) $g) 
ftffl^T*^te^ViW«bfctt CEAt»i#: WAC1 Fab' 77^^>ht 
SrS^^^^io |^ftUT#&tlfcU>*-^ 500bpDNA ©r 

5 Jt£> £t CEA WAC2 0»3fc*fiSiI* (80 §2) #>&»Stt&Fab' 

y^tf* y h h*Rfo~z^rfr 0 nz>nrzKmm%, ^^deae^^as: 

fflV>T*l»b* 250bpDNA 0ftf-#*tt'& L&St CEA ta#: WAC1 Fab' 7 
?>?*>Y (250bpWACl #E#0, 500bpDNA BrM-****^ b fcia CEA 
trt#: WAC1 Fab' 7 5 > h (500bpWACl £tl#:) 500bpDNA 
10 mfr&M'SVIzZri CEA Jftflc WAC2 Fab' 7 7 tf * > b (500bpWAC2 #C 

ttttt) 

mfe(D&mm.fat CEA S^tCffimbfcBrfcfc&T?, ACES ftfftt 
C50mM N-(2-T-fe^S H )-2-T 5. / X # > X )VWi (ACES) Igtftt, 
15 pH7.5] Kfc; bfc. 

«»*«»ac»cf5r-riR»ctt, nnmmtvx. sob P ©-#$8 

DNA * 251nM Xte/RtF 10380bp <E>~:fc0 DNA £ 0.61nM Sftftft 
Kl^jPb, 'Sfc, ^ttlt, #t#te*fr&bTV>;&:V> 250bpDNA' IffJt 
S 75nMXte/;&tf 500bpDNA»rJt£ 45nM fcttttte^iD bfc. 
20 ftflPMRtffcNfeWU «m^Kj{c#t-BHff}c^i:ii-&bfco 
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4 



No. 


250bpWAC 1 

■M- 7-4- 

Jaw 

2. InM 


500bpWACl 

taw 

1 4-nlV/r 


500bpWAC2 
*f .onM 


300nM 


1 


+ 








2 


+ 






+ 


3 




+ 






4 








+ 


5 






+ 




6 




— ,. ~ 


+ 


+ 



«M^c»^««, TW>y - T^D^ttS, rAgilent2100J. . 
^ tf 9 U -5=- s> U ##rS* ibT,7i?l/>h. 

5 T^/P^-ttlSL T7500DNA LabChip™^^/ h j £ffiV>7to 

10 01 6 iZUn 1 (250bpWACl tfifa&^mT £ t>©) £ffl^T«^$c 
(250bpWACl ia^-CEA £^ -5 <D) *M^T*5C«c 

tf 9 U ~7n%1fcW}>7 D7h^5A^Bl7K:KS3 (500bpWACl 
^»^n7h^5A) fctt*U (500bpWACl ^t#:~CEA 

Ell 8fo^J^5 (500bpWAC2lii#:£^W*r -5 
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(500bpWAC2 #L#:-CEA ©I^ft S^^f £ & CD) ^^ViT«. 
Ell 6~I3 1 8 cDjfgJII^e,, Vi-rtico^-^fe, CEA 

15 m \zmm £<ftMvmz> z\t mn * . 

a-yx. hynr^> (fPft*«Xii (#0 $4) 
20 Ci5i#0 

taAFP^#:A4-4 (fa^MmxH («0 $1) £J3V>T, EATCD£5 
• Cy5 tttt&t AFP A4-4 Fab'COf^M 

5 ' mmtzmmoin c y s ^A$n/t7 p 7^-?- 1 

25 ( ACTTTTT AT ATG AG G AGGG CTG) RX$ 5 ' ^i^tC NH 2 S^iAlfc 

^7^f^-2 (atctatgactgtacgccactgtccctag) £ JB V* T A 



10 
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DNA£*SlfcbTPCRRj&*fTfcV>, ~Jj<D^lZ Cy5 ho 

£© leobpDNA ^fM-^^v^T, mm. 2 tmm<D^m\zm^ m 

VHMZm^T, 1 #^P© Cy5 -CmffiZnrc 160bpDNA®rtf->&*EMCS 
U ^-^LT^bfe^ AFP irifc A4-4 Fab' 77^^>h 
(Cyl60A4-4 ZmMLfz, 

mi 9iz, nt>ntzc y i6OA4-4trite0mmn&*mftwiz?ik? B 

' XbU7h7\z¥>%:ftVtz Cy5 W<m&i AFPA4-4 Fab'©f£M 

(ACTTTTTATATGAGGAGGGCTG) »^5' NH 2 i$iALfc 
(ATCTATGACTGTACGCCACTGTCCCTAG) SJBUTA 

fed— ^©*^{C NH 2 S^^F^ 160bpDNA $rjf Lfc 0 

£© leobpDNA (WM-SffliriT, MM. 2 £ra*©#JHic«n, n 

15 DMIj|£JiH>T> ^SBtfrt^fcSnfc 160bpDNA $rtf-#* EMCS U> 
fc-fc^bfte^Ufcft AFP £t# A4-4 Fab' 7 9 # * > b (b-160A4-4 

*telf*5F>*»'&, 3' 5fcJgat Cy5 TSSifcS *l& 21bpDNA ISrJf (U 
20 > * - & » 0 ) ( AATCTTC C GAGTTTGCTAGGC ) ( Cy5 » g& 
21bpDNAifrM-) Zmnhfco 

b-160A4-4#i# : X bW7b7W>= 1 : 2 0 ©#^J£T?, fc*^ 

* S-400#^A (yv^tA^r^TaH) *m>T|**U 7. 
M/^b7tf$?>^ b-160A4-4 £t#£#fc„ ^V^T, XM/^h7 
tf v 5 > ®<Bt b- 1 60A4-4 tt#t,XM/^h7^>»^b-l 60A4-4 #E 



25 
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#:<£> 20 m*<Dft : ?£l3iZ& 5 t£*<D Cy5 W^Wi 21bpDNA $t)t* t. Ztfcfo 
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SEQUENCE LISTING 
<110> Wako Pure Chemical Industries, Ltd. 
<120> Electrophoresis 
<130> Electrophoresis 

<140> 
<141> 



<210> 3 

<211> 21 i 
<212> DNA 



<160> 4 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

actttttata tgaggagggc tg 22 



<210> 2 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

atctatgact gtacgccact gtccctag 28 
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<213> Artificial Sequence 
<400> 3 

aatcttccga gtttgctagg c 21 
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<213> Artificial Sequence 



<400> 4 

gcctagcaaa ctcggaagat t 
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